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PROGRAM DESCRIPTION 

A. IDENTIFICATION 

Program Name - WALTERS 

- R. 0. Croston, GE/toSC, Houston 
Tate of Issue - April 6, 1972 





B. 1ENERAL DESCRIPTION 

This model is a combined, steady-state cardiovascular and thermal model. 

It was originally developed for interactive use by Dr. R. F. Walters, 
Dep-artment of Human Physiology, School of Medicine, University of 
California, Davis, California. The model has bean converted to batch 
•ode simulation for the Sigma 3 computer. 

C. I'SAdE AND RESTRICTIONS 

Machine and Compiler Required - XDS Sigma 3 and ANSI FORTRAN 

iyboral Equipment Required - Card reader and line printer. 

Approximate amount of memory 

required - 2,U65 hexadecimal 

D. PARTICULAR DESCRIPTION 

Equations Used and Derivations - See final report of Contract NAS9-11657, 
Modification PC. 

Definition of Terms Used - Terms are defined in the referenced 

ma h model and in the following descriptions of input and output variables* 

Detailed Description - The mathematical model is summarized 

here by a functional block diagram, Figure 1. The purpose of the model is 
to compute steady-state circulatory and thermal variables in response to 
Lse w- rk loads and environmental factors. During a computer simulu- 
reral selected variables are printed at each time step. End 
conditions are also printed at the completion of the run. 

E. DESCRIPTION OF TNFUT 

Control and Program Cards - (begin in card column l) 

:j0 b 

: ASSIGN SI-lU (026 Keypunch Code) 

IASS ION F: 5-3 
1 ASSIGN F:6=l4 
: F0RTRAN 


2 


r 


WORK 

LOAD 

Q 


AMBIENT 
TEMPE RATURE 



COMBINED STEADY-STATE 
CIRCULATORY AND THERMAL MODEL S 


FIGURE . 


WALTERS MODEL FUNCTIONAL BLOCK DIAGRAM 






(SOURCE DECK) 
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:h0d 

:0i,0ad 

:$K00T 

:$mp 

1E0D 

:xeq 


25 *. ,<10 


(DATA DECK) 


IE0D 

Program Curds - Listed at the end of this document. 

p-ita Cards (Card columns, format, name definitions) 

' - i , 11-20, etc,, 8 par sard for • of 

the following list of required input data: 


AVCOR 

AVBR 

AVMR 

AVSKIN 

avothr 

AVRSPR 

AVMMX 

AVRSMX 

EFARMX 

EFLGMX 

pcnn;; 

PCTWAR 

PCTARf. 

PCTWCU 

PC'iVTM 

STOPTM 

TINC 


. 

. 

. 

. 

. \ 

. 

. 

. 

. 

. 

0.25 

0.05 

0.015 

0.03S 

71.0 

10.0 


RESTING A-V DIFF, CORONARY 

RESTING A-V DIFF, TRAIN 

RESTING A-V DIFF, MUSCLE 

RESTING A-V DIFF, SKIN 

RESTING A-V DIFF. "OTHER" 

RESTING A-V DIFF, RESPIRATORY MUSCLES 

MAXIMUM A-V DIFF, MUSCLE 

MAXIMUM A-V DIFF, RESPIRATORY MUSCLE 

MAXIMUM EFFICIENCY, ARM MUSCLE 

MAXIMUM EFFICIENCY, LEG MUSCLE 

WEIGHT PERCENT, LEG MUSCLE 

WEIGHT PERCENT, ARM MUSCLE 

WEIGHT PERCENT, RESPIRATORY MUSCLE 

WEIGHT PERCENT, CORONARY MUSCLE 

WEIGHT PERCENT, INACTIVE MUSCLE 

STOr TIME FOR LENGTH OF EXPERIMENT (min) 

TIME AT WHICH VARIABLES ARE INCREMENTED 

(min) (fixed) 


MXR5P 

0.315 

SLOPE FACTOR FOR INCREASE IN RESP MSCLF 0, 

4 

TS 

1.0 

TIME STEP FOR MODEL (in minutes) (fixed) 

VLI'IKE 

0.04 

PERCENT OXYGEN UPTAKE IN VENTILATION 

TAIR 

20.0 

AIR TEMPERATURE (°C) 

RHUM 

0.50 

RELATIVE HUMIDITY 

PATM 

760.0 

ATMOSPHERIC PRESSURE (mm Hg) 


160.0 

PARTIAL PRESSURE OXYGEN (mm Hg) 

VAIR 

0.1524 

WIND SPEED (m/sec) 

CORST 

5000.0 

RESTING CARDIAC OUTPUT (ml/min) 

WOT 

75.0 

BODY WEIGHT (Kg) 

HOT 

175.0 

HEIGHT (cm) 

TB 

36.8 

BODY TEMP, INITIAL (°C) 

HRRST 

60.0 

RESTING HEART RATE (beats/min) 

HRMAX 

200.0 

MAXIMUM HEART RATE 

VMAX 

20000.0 

MAXIMUM VENTILATION (ml/min) 

TRMAX 

4l.O 

MAXIMUM BODY TEMPERATURE (°C) 

TPRNT 

1.0 

PRINT INTERVAL (min) 

21 - 30 , 

41-50, 61-70 

8F10.0 Time to change work rate (sec) 

31 -^ 0 , 

51-60, 71-80 

8F10.0 Work rate in KIM/min 


(Seven of the above C&rdS are required for a complete schedule.) 


Time (seconds), oxygen uptake (ml/min), ventilation (ml/min), heart 
Rate (beats/nin), cardiac output (ml/min), body temperature ( L C), and 
Skin temperature (°C). 

F. DESCRIPTION OF OUTPUT 


The following variables are printed on the lino printer. A sample 
printout is shown in Figure 2. 


•assign pjb-a 
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INTERNAL NHECKT1 AND EXIT:1 

Exit - A ooml exit gives end 'conditions and a stoj- . 

i:-n?ErKNP!iNT 3Up.no»rrr:;r. 

None 

I. SYSTEM SUBROUTINES 

No special subroutines. 

J. SOMPIJ-nON OH FINAL CHECKOUT DAi’E 
April ( , 1972. 

. pro; ram listing 
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